Abstract. The treatment of the waste water containing Linear Alkyl benzene sulphonate (LAS) was studied by the Sequencing Batch Reacto r(SBR)activated sludge process. The activated sludge was domesticated to get the micro biome which had a prominent degradation effect on the LAS. Simulated the SBR and find the effects of aeration rate, sedimentation time, pH, metal ion on the LAS degradation of the activated sludge, and got a preliminary study of organic matter degradation kinetic in SBR. It shows that the LAS concentration levels reached 12 μg·mL XS/ (1.011+S).
in the SBR reactor, the best aeration rate is 0.2m can slightly restrain the LAS degradation of the activated sludge, the removal rate of LAS reach 87%. The activated sludge's organic matter degradation kinetic is v=1.01×10 -4 XS/ (1.011+S).
Introduction
Currently, the demand of global Surfactant has reached 11.3 milion tons, the total market value is about 30.3 billion dollars. LAS, huge annual output, is one of the most important anionic surfactants (JU,et al.,2014) . LAS can enter natural water and soil through various channels, causing various pollution of environment and having certain toxic effects (Hampel et Gabarró et al.,2013) ,is a common biological treatment technology, which is mainly composed of sewage inflow ,aeration, sludge ,sewage discharge and system standby five component processes , are in the implementation of the aeration tank,so the SBR system without having to set up the sludge back flow device, no secondary sedimentation tank. Environmental treatment of waste water containing anion surfactant with SBR process was investigated byYu Xiao Cai etal (Yu et al.,2006) . When concentration of LAS is 100 mg/L at the room temperature -20 ℃,aeration time is 4.5 h, sedimentation time is 2h,idle time is 0.5 h, volume ration of sludge and water is 30%, pH is 7,the removal rate of LAS can reach 96.39%.The process of domestication through the artificial addition of inducer in the party continue to stimulate and improve the yield of enzyme induced enzyme microbial cells, finally obtain high tolerance and activity strains (Benjamin et al.,2015; Tiyasha et al.,2015; Lin et al.,2015; Aamer et al.,2015) ,is a method of direct breeding microorganism. Therefore, this experiment will be adding LAS as"induction" approach to the acclimated activated sludge microorganism in to improve enzyme production of enzyme induced degradation of LAS cells. And in order to improve the ability of the degradation of LAS, and to study the kinetics of LAS degradation, the LAS as the carbon resource, under the condition of activated sludge, increase gradually in concentration.
Material and methods

Experimental materials
The activated sludge was collected from aeration tank of sewage treatment plant in Zigong city, China; LAS wastewater was self-prepared; Microbial nutrient solution (LB solution):0.25% NaCl,0.125% beef extract,0.25% peptone made into 3 L solution; LAS was made into 100 mg.L -1 reserving liquid and kept at 4 ℃;Methylene blue solution:50 g NaH2PO4.H2O dissolved in 300 mL water, and then 6.8 mL concentrated sulfuric acid and 30 mg methylene blue slowly added, solution constant volume was 1 L in a brown flask.
Laboratory equipment
Lambda 35 UV / VIS double beam scanning full band spectrophotometer, PerkinElmer USA; pHS-4C + Acidometer, century ark Science technology Chengdu China; FA1004 electric balance, hengping scientific instrument Shanghai, China; LZB glass rotor flow meter, automation instrument Tianjing, China; Self-acclimated activated sludge system. )added in the second day, and so on, 0 L LB solution with 0.5 L LAS added in the tenth day.Ten days later, 0.5L LAS added and 0.5 L supernatant liquid was taken everyday,untill then the LAS concentration of the supernatant liquid was basically stable.
Sludge acclimation
measuring methods
The complexing reaction occurs between Methylene blue and anionic detergents in aqueous solution,and formed blue complex was called methylene blue active substance (MBAS). The MBAS was extracted by chloroform and measured the absorbance of the chloroform layer at the wavelength of 652 nm by the spectro photometer for its color is proportional to the concentration, so as to the content of anionic detergents can be calculated. The effects of organic acid salt on the determination results eliminated by the water back washing.
The SV refers to the sludge setting ratio, MLSS refers to the concentration of suspend solid in mixed liquid,and the unit is mg•L -1
.In general, the higher the MLSS value, the more the microbial population, the higher the SV, the better the microbial nutrition environment,and the sludge is fat,good flocculation. The MLSS and SV were determinated every day in the period of acclimation of activated sludge. SV=V0/V1×100% .MLSS=(m1-m2)/V1 Of which,V1 refers to the volume of the mixed activated sludge which is taken out of the aeration process;V0 is the volume of sludge after 30 min deposition;M1 is the filter quality after drying to constant weight;M2 refers to the quality of filter paper and dried to a constant weight of sludge. figure 2 ,in order to improve enzyme production of enzyme induced degradation of LAS in the cells,after the addition of LAS as "inducer" approach to the acclimated activated sludge microorganisms .In this experiment, LAS as the carbon source, the activated sludge was domesticated under the condition of LAS concentration was gradual increased ,in order to improve its ability to degrade LAS. After 15 days of cultivation, the ability of active sludge degradation of LAS was gradually increased tended to be stable from the thirteenth day,the removal rate of LAS is stable at 72%. Fig3. The SV and MLSS of achieved activated sludge As shown in figure 3 , the change of SV and MLSS of the activated sludge after the addition of LB and LAS solution. SV gradually increased to a stable, which showed that the concentration of sludge increased after incubation.The MLSS value of activated sludge increased gradually from the beginning, to gradually stable, the higher the MLSS, the higher the sludge concentration, also indicated that the higher the activity of the sludge in the sludge, the better purification effect. Fig.4 Influence of pH on LAS removal efficiency Under the experimental conditions, adjusting the pH value of the system were 5,6,7,8,9,10,and study on the effect of different pH values on the LAS removal efficiency of activated sludge.It can be seen from Figure 4 ,the ability of pH to degrade LAS in 6-9 is better In these 6 pH gradients, especially for pH=7 degradation the maximum extent,the removal rate of LAS reached 74%.This shows that when the pH value is equal to7,the number of active groups of microorganisms in activated sludge microorganisms were largest ,good growth,natural degradation ability of LAS. The microorganisms as measured in the sludge under the condition of its pH 7 indicating that pH under the condition indicating that the Activated Sludge Microbes adapt to production in a neutral environment ,have certain pH adjustment ability. Time(h) Fig.5 Influence of aeration condition on LAS removal efficiency As shown in figure 5 ,the effect of aeration time and aeration rate on the degradation of LAS was researched，In the SBR system, with the aeration increasing, LAS degradation first increased and then decreased. As the aeration time increased, LAS concentration decreased gradually in the system, after the 12 h tends to be stable.The LAS concentration was 12.5 μg•mL ,Na + can promote the degradation of LAS(removal of LAS rates were 84% and 87%). The above shows that, the metal ions has certain influence on the microorganism population survival and reputation. The concentration of metal ions in wastewater is controlled that can effectively improve the degradation ability to LAS of activated sludge.
The effects of aeration
The kinetic parameters of equations
In general, there are two viewpoints on the degradation kinetics of the substrate in SBR system: one is to Monod equation, which comply with the V=VmaxS/(Ks+S);while another view is that , The zero order and first order reaction kinetics relationship were respectively in the influent and aeration period. This experiment discussed separately activated sludge degradation of LAS waste water, and push water artificial every day, So the Las concentration was used as substrate concentration directly , and to study the activated sludge organic matter degradation kinetics with Monod equation .At the beginning of the aeration ,the degradation of LAS with Monod kinetics equation:V=VmaxS/(KS+S).
In steady state, the LAS of internal reaction system is in the material balance equation, can be listed as follows:
Of which is the bacterial specific growth rate, unit is d -1 ,Vmax is the maximum specific growth rate of bacteria, the unit with d -1 ,S is the residual LAS concentration in the solution ,mg·L -1 .Ks is the half rate constant ,that is the concentration of LAS when V=1/2Vmax,mg·L -1 .Se is the concentration of LAS remained in the system after the reaction time is t,he unit is mg·L -1, Q is the water flow,and unit is L·h ,the half rate constant Ks is 1.011 mg·L -1 .The degradation kinetics of activated sludge was researched, can provide a basis for the treatment of LAS waste water with the systems engineering design and theoretical research.
Summary
Through a series of experiments, the cultivation of the common activated sludge was accomplished, the effect of activated sludge on the degradation of LAS under different parameters was obtained,and the kinetic equation of LAS degradation was obtained by experimental data.In 4 Lactivated sludge ,when the LAS concentration is 12.5 μg·mL ,pH value is 7,reaction time is 12h,the best removal rate of LAS is 81%.Activated sludge SV was stable at around 70%. Activated sludge MLSS remained at about 10000 mg·L -1 ,the growth activity of sludge was good and the activity was excellent.Mn 2+ ,Na + made the treatment ability of activated sludge on LAS has improved significantly,the removal rate of LAS reached 84% and 87% respectively,Fe 
